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(54) SWITCHING POWER SOURCE 
{57)Abstract 

PROBLEM TO BE SOLVED: To provide an inexpensive switching 
power source, which has a good characteristic against sudden change 
in an input voltage and is highly stable when a load is light and the 
on-width is more than 50%, in a switching power source for 
communication equipment for which a stable output voltage is 
required even if the input voltage suddenly changes, because a live 
wire need be inserted and pulled out 

SOLUTION: The switching power source for controlling the output 
voltage by the on-width signal for a switching element comprises a 
PWMCpulse width modulation) comparator for determining the 
on-width, an oscillator for a constant frequency, wherein the 
inclination of a triangular wave is made variable by an input voltage, 
and an error amplifier for amplifying the difference between the output 
voltage and a reference voltage. The PWM comparator compares an 
output waveform from the oscillator with an output from the error 
amplifier, to form the on-width signal. Thus, the good output voltage 
characteristic is obtained even if the input voltage changes suddenly, 
which is suitable for the switching power source requiring the 
inserting and pulling out of the live wire. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the switching power supply characterized by to have an PWM comparator which 
determines ON width of face, an oscillator in which an inclination of a triangular wave carries out 
adjustable with frequency regularity and input voltage, and error amplifier which amplifies a difference 
of this output voltage and reference voltage in switching power supply which controls output voltage by 
ON width-of-face signal of a switching element, and for this PWM comparator to measure an output 
wave of this oscillator, and an output of this error amplifier, and to form ON width-of-face signal. 
[Claim 2] Switching power supply of claim 1 characterized by switching power supply being a stone 
type forward converter. 

[Claim 3] Switching power supply of claim 1 characterized by switching power supply being a flyback 
converter. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a control system with the sufficient output voltage 
stabilization at the time of input voltage fluctuation especially with respect to switching power supply. 
[0002] 

[Description of the Prior Art] Since the switching power supply for communication equipment has 
necessities, such as hot swapping, the stability of output voltage is required at the time of sudden change 
of input voltage. Drawing 3 is this kind of conventional circuit diagram, drawing 6 is that control wave 
form chart, and in the switching power supply in this conventional voltage mode, in order to control by 
the error amplifier 12 detecting the output voltage which changed with input sudden change, amplifier 
with a high amplification factor is required at high speed. That is, it is called for that this amplifier sends 
out the signal of level with which the triangular wave oscillator 16 is the triangular waveform of a fixed 
inclination irrespective of the size of input vohage, and conformed to input voltage. However, when it 
was made the high speed not much and the amplification factor was made high, the stability as a power 
supply fell and the oscillation etc. was caused. 

[0003] Moreover, although drawing 4 shows the so-called switching power supply in peak current mode 
and detects one input of the PWM comparator 13 in resistance 4 in tWs circuit with other conventional 
circuit diagrams, the inductance 7 grade of a power supply is determined, as shown in drawing 7 , an 
inclination changes with the size of input voltage, and this detected current wave form controls ON 
width of face by input voltage automatically. So, a peak current mode method is a property with the 
sufficient sudden change property of input voltage. However, there was a defect — ON width of face 
does not serve as zero - at the time of instability when the instability at the time of a light load and ON 
width of face exceed 50%, and a load short circuit etc. 
[0004] 

[Problem(s) to be Solved by the Invention] Since the switching power supply for communication 
equipment has necessities, such as hot swapping, in the switching power supply as which the constancy 
of output vohage is required at the time of sudden change of input voltage, the input voltage sudden 
change property of this invention is good, and the control system of switching power supply with the 
sufficient constancy at the time is offered 50% or more of ON width of face at the time of a light load. 
[0005] 

[Means for Solving the Problem] In switching power supply to which invention of claim 1 controls 
output voltage by ON width-of-face signal of a switching element in order to solve the above-mentioned 
technical problem An PWM comparator which determines ON width of face, and an oscillator in which 
an inclination of a triangular wave carries out adjustable with fi-equency regularity and input voltage. It 
is characterized by having error amplifier which amplifies a difference of this output voltage and 
reference voltage, and for this PWM comparator measuring an output wave of this oscillator, and an 
output of this error amplifier, and forming ON width-of-face signal. 

[0006] In order to solve the above-mentioned technical problem, invention of claim 2 is characterized by 
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switching power supply being a stone type forward converter. 

[0007] Moreover, in order to solve the above-mentioned technical problem, invention of claim 3 is 

characterized by switching power supply being a flyback converter. 

[0008] 

[Embodiment of the Invention] drawing 1 - the example of this invention - it is - 1 ~ for a switching 
element and 4, as for the diode for rectification, and 6, the resistance for current detection and 5 are [ an 
input capacitor and 2 / the transformer for power conversion, and 3 / the diode for commutation and 7 ] a 
choke for smooth, and an PWM comparator with which reference voltage and 12 modulate error 
amplifier and, as for 13, the resistance for output voltage detection and 1 1 modulate [ 8 ] ON width of 
face in the capacitor for smooth, and 9 and 10. Moreover, 17 is an input voltage proportionality 
triangular wave oscillator which controls the inclination (amplitude) of a triangular wave by input 
voltage although frequency is fixed. 

[0009] Drawing 5 is the control wave form chart of this circuit. When this basic actuation has fixed 
input voltage, a part for the error of reference voltage 1 1 and output voltage is amplified with the error 
amplifier 12, and the PWM comparator 13 compares that output signal (b) and triangular wave (b) of the 
input voltage proportionality triangular wave oscillator 17, a switching device 3, it tells a secondary with 
the power conversion transformer 2, and output voltage supplies fixed direct current voltage by the 
diode 5 for rectification, the diode 6 for commutation, the choke 7 for smooth, and the capacitor 8 for 
smooth. 

[0010] In this invention, although oscillation frequency is fixed, the oscillator which controls whenever 
[ tilt-angle / of a triangular wave ] (or amplitude) by input voltage is used for the input voltage 
proportionality triangular wave oscillator 17. That is, when an inclination will become large if input 
voltage becomes high (amplitude size), and input voltage becomes low, it is the oscillator with which 
whenever [ tilt-angle ] becomes small (amplitude smallness) and which is he-controlled. When input 
voltage becomes high now, since the inclination of a triangular wave becomes large, it is controlled to 
narrow ON width of face, even if error amplifier does not change, and to make output voltage regularity 
like triangular waveform I of the input voltage size of this circuit wave of drawing 5 . So, a good input 
voltage sudden change property is realized. In addition, control of the inclination of a triangular wave 
can be easily formed by connecting to the both ends of the above-mentioned capacitor the switching 
device which carries out series connection of the capacitor to resistance, and connects between input 
terminals as an example, and is turned on and turned off with a fixed period, and using the charge-and- 
discharge property of this capacitor. 

[001 1] Although drawing 2 is other examples of this invention and the example of a stone type forward 
converter explained in the above-mentioned example, this example accumulates energy in a transformer 
2 at the time of ON of a switching element 3, it is what was applied to the so-called flyback converter 
which supplies a dc output at the time of OFF, and the same effect is acquired. Moreover, like peak 
current modal control, in order not to use circuit current as a signal of an PWM comparator, the 
instability at the time of a light load, 50% or more instability at the time of ON width of face, etc. are 
not. 

[0012] Although the output voltage property at the time of input voltage sudden change of [ a table 1 / 
circuit / (peak current mode drawing 4 , voltage mode drawing 3 ) ] is incidentally conventionally 
indicated to be this invention circuit ( drawing 1 ), it turns out that the same good property as peak 
current modal control is acquired. 
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change time amount lOusec) 
[0013] 

[Effect of the Invention] Since according to this invention a good output voltage property is acquired in 
the time of a Hght load etc. and the amplifier of a high speed and a high amplification factor is not used 
in the required switching power supply of hot swapping again at the time of input voltage sudden change 
so that clearly fi-om the above explanation, an economical effect is also large. 



[Translation done.] 
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